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DETAILED ACTION 

Claim Objections 

1 . Claims 2, 8, 1 1 and 19 are objected to because of the following informalities: 
Claims 2 and 8 recite "a thin film transistor, a passivation layer and a pixel 

electrode between the insulating layer and the first alignment layer" and "a thin film 
transistor between the first substrate and the color filter layer"; claims 11 and 19 recite 
"forming a thin film transistor on the insulating layer of the first substrate before forming 
the first alignment layer" and " forming a thin film transistor between the first substrate 
and the color filter layer". However, the figures do not show any specific drawings of the 
location of the thin film transistor. The specification only described the passivation layer 
(not shown) is formed on the entire surface of the insulating layer (34) including the TFT 
(paragraphs 0042, 0050). Therefore, the thin film transistor should be formed between 
the first substrate and the color filter. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 5, 7-10,1 1,13-14,16 and 19-20 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over US 6,650,390 (Sakamoto et al) in view of US 6,822,723 
(Song et al). 
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Claims 1 and 10 . Sakamoto discloses (col.6, line 24 - col.7, line 19; Fig.4) that a 
multi-domain liquid crystal display device comprising: 

first and second substrates (41 1 , 431 ) being opposite to each other; 
color filter layer (418) having an opening on the first substrate (41 1 ) (the 
opening is a gap between two color filters different from each other); 
first flattening film (420) formed of acrylic resin (see col. 8, lines 46-53; Fig.7) 
that is a insulating material, so that the first flattening film (420) functions as 
an insulating layer on a entire surface of the first substrate (411) including the 
color filter (4 18); 

first alignment film (see col.7, lines 5-7) is deposited on the second flattening 
film (423), and that also is on the first flattening film (420) (i.e., an alignment 
film formed on the insulating layer); 

second alignment film (see col.7, lines 8-1 5) is deposited on the opposite 
electrode (common electrode 432), and that also is formed on an entire 
surface of the second substrate (431); 

liquid crystal layer (45) between the first and second substrate (411, 431 ). 

Sakamoto does not explicitly disclose that a protrusion on the second substrate 
and corresponding to the opening of the first substrate. 

However, Song discloses (col.3, line 11-53; Fig.2) that a protrusion (31) is formed 
on the opening pattern (21 1 ), and each color filter (71 ) has a groove (opening 71 1 ), and 
that corresponds to the opening pattern, such that the protrusion (31 ) corresponds to 
the groove (opening 71 1), and alignment layers formed on the common electrode (81) 
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and the pixel electrodes (21) respectively, so that a alignment film also formed on the 
substrate including the protrusion (31). Song also discloses (col.2, lines 26-28) that 
forming color filters either at the first substrate or at the second substrate such that each 
color filter has a groove (such as opening 71 1) corresponding to the opening pattern, 
i.e., corresponding to the protrusion (31). Song indicates (col.3, lines 48-50; Fig.2) that 
the protrusion (31 ) formed on the opening pattern (21 1) (corresponding to the groove 
between the color filters 71 , i.e., the opening of the color filter layer) makes it easy to 
align the liquid crystal molecules (911) as partitioned. Song also indicates (coM, lines 
48-50) that such liquid crystal display achieves a wide viewing angle in simplified 
processing steps. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange an opening in color filter layer corresponding to a 
protrusion on a substrate as claimed in claims 1 and 10 for achieving a wide viewing 
angle in simplified processing steps, i.e., easy to align the liquid crystal molecules as 
partitioned. 

Claims 2. 8. 11 and 19 . Sakamoto discloses (Fig.4) that the thin film transistor is 
formed between the first substrate (41 1 ) and the color filter (418), and the first flattering 
film (420) functions as the insulating layer, the second flattening film (423) functions as 
the passivation layer, so that the passivation layer including the thin film transistor 
formed on the insulating layer. 

Claims 5 and 13 , Sakamoto discloses (col.7, lines 8-15;Fig.4) that the opposed 
electrode (common electrode 432) is formed on the entire surface of the second 
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substrate (431), and then a second alignment film is deposited on the opposite 
electrode (common electrode 432). 

Claims 7 and 16 , Sakamoto discloses (col.8, lines 46-53; FigJC) that using 
acrylic resin to form the first flattening film (420) (insulating layer), i.e., using acrylic 
resin to form the insulating layer. 

Claims 9 and 20 . lacking limitation is such that a black matrix layer between the 
second substrate and the common electrode. 

However, Song discloses (col.4, lines 16-23; Fig.4B) that a black matrix (61 )is 
formed on a second substrate 951) and a common electrode (81) is formed on the black 
matrix (61), so that the black matrix (61) is between the second substrate (51) and the 
common electrode (81); and the material of the black matrix (621) is a metallic or 
opaque material. Therefore, the metallic or opaque material shields the lights, so that 
such black matrix would prevent the light leakage and increasing the display contrast 
(such as the applicant admitted prior art indicated in background of the invention of the 
specification, paragraph 0021 and Fig.2, a black matrix layer 26 preventing light from 
leaking). 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use a black matrix as claimed in claims 9 and 20 for preventing 
.the light leakage. 

Claim 14 . Sakamoto discloses (col.9, lines 21-34) that a liquid crystal are poured 
into the space between the two substrates that is using injection method to fill the liquid 
crystal through a pouring hole (inject hole). 
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4. Claims 3-4,12 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sakamoto and as Song applied to claims 1-2,5,7-10,1 1,13-14,16 and 19-20 above, 
and further in view of US 6,583,837 (Fukumoto et al). 

Claims 3-4.12 and 17 . lacking limitation is such that the protrusion has a 
dielectric structure, and the protrusion is formed of acrylic resin, BCB or black resin; and 
the insulating layer is formed of acrylic resin, BCB, silicon nitride, silicon oxide or 
polyimide compound. 

However, Song discloses (col.3, lines 1-1 5;Fig.2) that the protrusion (31) is 
formed of silicon nitride or organic material (insulating material). Furthermore, Fukumoto 
discloses (col.5, lines 14-16; Fig.1) that using acrylic resin as the material of the 
protrusions (25,26,27). Because the dielectric structure is an insulating structure, and 
acrylic resin having insulating property, so that using acrylic as the material of the 
protrusion and the insulating layer for achieving the insulating effect. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use acrylic resin as the material of the protrusion and the 
insulating layer as claimed in claims 3-4,12 and 17 for achieving the insulating effect. 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakamoto and as Song applied to claims 1-2,5,7-10,11,13-14,16 and 19-20 above, and 
further in view of US 5,263,888 (Ishihara et al). 

Claim 15 . lacking limitation is such that using liquid crystal dropping method such 
as forming seal, dropping liquid crystal, forming spacer, bonding and hardening the seal 
pattern. 
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However, Ishihara discloses (col.4, lines 7-40; col. 2, line 58 - col. 3, line 51 ; 
Fig.3) that using dropping method to assembly a liquid crystal display panel wherein 
forming a sealing member on a substrate, dropping a liquid crystal material at a surface 
of a substrate, forming spacer for maintaining a uniform gap between the two substrates 
(see col.1, lines 30-32), superposing one substrate upon another one substrate 
(bonding the two substrates), and hardening the sealing member by irradiation with 
ultra-violet light. Ishihara indicates (col.1 , line 49 - col.2, line 2) that using dropping 
method to fill the space between the two substrates with liquid crystal requires a short 
time, i.e., performing the assembly of the liquid crystal display panel in a short time. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use dropping method as claimed in claim 15 for achieving a 
short time to assembly the liquid crystal display panel, i.e., fast to fill the liquid crystal. 

Allowable Subject Matter 

6. Claims 6 and 18 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record neither discloses nor teaches that a multi-domain liquid 
crystal display and a manufacturing method of a multi-domain liquid crystal display 
comprising various elements and steps, more specifically, as the following: 
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the opening (in the color filter) on the first substrate has a pinwheel-shape as 
shown in Fig.5 [claims 6 and 18]. 

The closest references such as US 6,650,390 (Sakamoto et al) and US 
6,822,723 (Song et al) disclose that the color filter having opening and the opening 
corresponding to the protrusion so that easy to align the liquid crystal molecules as 
partitioned. However, non of the prior art of record disclose such opening in the color 
filter having a pinwheel-shape as claimed. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mike Qi whose telephone number is (571) 272-2299. 
The examiner can normally be reached on M-T 8:00 am-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571 ) 272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 10/655,221 Page 9 

Art Unit: 2871 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Mike Qi 

Patent Examiner 



